Supplementary Information (Sl) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2024

Synthesis of biaryl-based carbazoles via C-H functionalization and exploration of their
anticancer activities

Ramandeep Kaur,? Haritha Dilip,” Sivapriya Kirubakaran,*® Srinivasarao Arulananda Babu*?

a Department of Chemical Sciences, Indian Institute of Science Education and Research (IISER) Mohali Knowledge City, Sector 81, SAS
Nagar, Mohali, Manauli P.O., Punjab, 140306, India. E-mail: sababu@iisermohali.ac.in

b Department of Chemistry, Indian Institute of Technology Gandhinagar, Palaj Village, Gandhinagar, Gujarat, 382055, India. E-mail:
priyak @iitgn.ac.in

Contents
X-ray structure and brief X-ray data of compound = p2-3
Proton and carbon NMR of compounds = p4-543

UV-Vis absorption spectra of compounds, 4, .. (absorption) and fluorescence
emission of repﬂesentative biaryl-based carbazole = p544-560

Figures of biological evaluation of the synthesized compounds = p561-567


Babu
Textbox
p544-560

Babu
Textbox
p561-567

Babu
Textbox


X-ray structure of compound

CCDC 2378236

ORTEP diagram
Ellipsoid probability =50%



X-ray structure and
brief crystal data of compound

CCDC 2378236

check CIF/PLATON report

Structure factors have been supplied for datablock(s) rd319

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE FOR
PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE

No syntax errors found. CIF dictionary Interpreting this report

Datablock: rd319

Bond precision: C-C = 0.0035 A Wavelength=0.71073
Cell: a=8.8101(9) b=12.3193(11) c=13.1329(10)
alpha=92.965(7) beta=109.135(8) gamma=96.379 (8)
Temperature: 273 K
Calculated Reported
Volume 1332.4(2) 1332.4(2)
Space group P -1 P -1
Hall group -P 1 -P 1
Moiety formula C31 H25 N3 03 S C31 H25 N3 03 S
Sum formula C31 H25 N3 03 S C31 H27 N3 03 S
Mr 519.60 521.61
Dx,g cm-3 1.295 1.300
Z 2 2
Mu (mm-1) 0.159 0.159
F000 544.0 548.0
F000” 544 .47
h, k, lmax 13,18,19 12,17,19
Nref 9819 8214
Tmin, Tmax 0.953,0.969 0.876,1.000
Tmin’ 0.953

Correction method= # Reported T Limits: Tmin=0.876 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 0.837 Theta (max)= 32.709

wR2 (reflections)=

R(reflections)= 0.0599( 4088) 0.1980( 8214}

S =1.022 Npar= 346
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SpinWorks 4: rd-144
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 35
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SpinWorks 4: RD 144
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SpinWorks 4: RD-1211

2.5283 — 3.160

3.6765 — (\% 3:095

7.0438 —

7.0543 < NHO 3
7.0642 o

7.0734
7.1438
7.1557

7.1643

7:8889

7.8643
7.9166
7.9372
8.1159
8.1351
8.3384
8.8149
8.8340

9.7767 —— — 1.000

Me

8:49¢
1.052
1.022

N 1.029

=== llle=—

48

11

PPM




PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 28
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SpinWorks 4: RD-1211 RE
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C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 18
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 56

SpinWorks 4: RD-1218-Re
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 56
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SpinWorks 4: RD-1218-RE
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 7

SpinWorks 4: RD 1254
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 7
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SpinWorks 4: RD 1254
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 7
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SpinWorks 4: RD-1254
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SpinWorks 4: RD-1215

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27

SpinWorks 4: RD-1215
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27
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SpinWorks 4: RD-1215
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C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 19
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S@.mmo
109.702 —

113.885 —

116.214 —
117.316 —
120.010
120.323
120.993 =
121333 —=

123.393
123,691 —=

125.944
126.725 —
127.133 —=

127.316 —
HWNM%

127.514

129.694 e
131.595 —
132.296 —
133.490 —
134.533 —
135.570 —
136.705 —

137.370 —
138.262 —

140.242 —
140.951 —

147.332 —

158.770 —

167.687 —

68

120 110

MeO
5f
170 160 150 140 130

PPM




SpinWorks 4: RD-735
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SpinWorks 4: RD 735
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C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 10
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SpinWorks 4: RD-1235-RE-1
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27
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SpinWorks 4: RD-1235-RE-1
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SpinWorks 4: RD-1235-RE-1
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27
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SpinWorks 4: RD-1235
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SpinWorks 4: RD-1235
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SpinWorks 4: RD-1252-Re
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SpinWorks 4: RD-1252-Re
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SpinWorks 4: RD-2024-RE
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SpinWorks 4: RD-2024-RE
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SpinWorks 4: RD-2024-RE
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SpinWorks 4: RD-2024-RE
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SpinWorks 4: RD-2024-RE
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SpinWorks 4: rd-327a
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SpinWorks 4: rd-327a
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SpinWorks 4: rd-327a
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SpinWorks 4: RD 327 A
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SpinWorks 4: RD 327 A
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 4

SpinWorks 4: RD-984
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SpinWorks 4: RD-984

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 4
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 4
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SpinWorks 4: RD-984
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SpinWorks 4: RD-984

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 4
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Spinworks 4: RD-984
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 60
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SpinWorks 4: RD 954
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SpinWorks 4: RD 954
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SpinWorks 4: RD-905
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SpinWorks 4: RD 905
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SpinWorks 4: RD 291 REP 3
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SpinWorks 4: RD-1273
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SpinWorks 4: RD-1290
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SpinWorks 4: RD-777
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 20

2.5703 —

w.mwmm
35502

7.1144
7.1187
7.1327
7.1403
7.1514
7.1615

il

7:0949 —

8.2099
8.2126 A

="

CH; O

Cl

2.832

2.863

2

0:948

0.942
0.960

0.942

0.894

12

PPM



PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 20

SpinWorks 4: RD 988

Mmmmo — 0.948
78701 =

dek_\ 0.935
7.8806

7.8903

8.2099 0.942
8.2126

N

. 0.960
5.4390 |
8.4458
8.4494

8.7013 — —Z ZT
8.7203 —

0.942

9.6774 — 0.894

236

8.0

8.4

8.8

9.2

9.6

PPM



PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 20

SpinWorks 4: RD 988

NN NN NN NN NN

7.2335 —

7.2803
7.2865 W

3

CH

7.4001 £
7.4023 —= ©

7.4998 — —=

7.5205 — — <

7.5728 —_
7.5771 — =

7.5939 —_ '

7.5982 — =\

7.2893 ——
7.3006 —
7.3070 — £
Z-0
/
7.3329 —_
7.3436 == pdan Q
7.3463 = 5 O @
7.3537 —
7.3817 — S

3.917

1.064

2.957

0.971

0.969

7.10
237

7.20

7.30

7.40

7.50

7.60

PPM



SpinWorks 4: RD 988
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 20

ww N
o o
(O O8] ~
o o
N Oy w
N
N
CH; O
Ree
H
CC
CHj
9c
) )
3 e
w N
| ' | ' | ' | ' | ' | ' | ' |
PPM 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4

238



SpinWorks 4: RD 988

17.435 —

28.811 —

76.702
77.020
77.338

-

108.176
108.339
116.562
118.844
120.179
120.484
121.281
121.75

122.83

i
@

N133.81

3134.090
£135.882
£138.200

Ll ] g

167.812 —

C13CPD256 CDCI3 /opt/topspin3.5pl2/n

CH; O

40

80

120

160

PPM



C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 20

SpinWorks 4: RD 988

108.176
108.339 =

116.562 —

118.844
120.179 — -
120.484

121.281 W
121.755 ——
122.613 —_
122.736 —

125.693 ——
126.328 —
127.058 —
127.607

129.222
129.845 ——
130.196

133.510 ——
133.815 —/
134.090

135.882 —

138.200 —
138.698 ——
139.033 /-
140.245 —
141.088

147.957 —

167.812 —

CH; O

Cl

110

120

130

140

150

160

PPM



SpinWorks 4: RD-949

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27

3.9109
3.9292 ——

¥

6.5846
6.5900
6.7162
6.7216
7.1925
7.1974
7.2047

il

==

ol
\ ©
— NHO T
(@]
34 )
S
* @]
<
T
j\JT

2,805

1838

1387
2.026

1815

1.011

0.999

12

PPM



PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27

SpinWorks 4: RD-949

7.9857 —
8.0027 — 2.026
8.0218

8.3175 —— 1.042
83209 /

8.4799 —— 1.010
8.4840 /

8.4904

8.4945

N Y 3 e
8.7508 —/ wﬂr

8.7667 % b

w.u%u \

N
9d

9.8991 — / 0.999

2450

8.4

8.8

9.2

9.6

PPM




PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27

SpinWorks 4: RD-949

2.936

NN
NN
N =
w100
w
N

7.3046 — 4

7.3222 —

7.3306 ——
7.3327
7.3445 ——

7.3465 — O
7.3622 — MA\ /v N\@ =
H
7.3653 / O 2 .
—Z ZT

7.3825 — '
7.3859 o) =
7.4053 ——
o
e gy W
T
0O
7.4331 — 3 4
o
T
7.4515 ——

7.4873 —
7.5069 — <

7.5257 — 3.991

7.5473 —
7.5517 —

7.5686 —

243

7.20

7.30

7.40

7.50

7.60

PPM



SpinWorks 4: RD-949
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27

— 91¢/L'9
— ¢9T1.L°9
— 006579
— 9¥85°9

9€0'T
SEO0'T

PPM 6.84 6.80 6.76 6.72 6.68 6.64 6.60 6.56 6.52 6248



SpinWorks 4: RD-949

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 27

ww
00
N =
0o
N WO
l\
N
H,CO O
N
CICH
AR Pud
N
9d
% 1o
s
| | ' | ' | ' | | | |
PPM 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.245



SpinWorks 4: RD 949

55.581
56.035 ——

76.702
77.020

77.33%

97.382
106.941 -\
109.450
109.666

116.549 %
119.873
119.982
120.285

,129.698 —
5132.327
5134.821

\
£135.892 %
€137.465
©138.395
5140.207 \

S141.041

C13CPD256 CDCI3 /opt/topspin3.

I
N
H,CO O

N
I
LA
N

9d

MMMMMW

0

40

80

120

160

PPM



SpinWorks 4: RD 949

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 15

97.382 —

106.941 —

109.450
109.666 —=

116.549 —_

119.873
119.982 %
120.285

120,358 =

121.161 —

Bw.wmm
123,416 ——

125.866 —
126.608 —=

Bm.mﬁ\
HNNwS
E.wﬁ
127.692

129.698
132.327

134.821 —
135.892 —

137.465 —
138.395 —

140.207 —
141.041 —

143.570 —

147.787 —

158.429 —

161.108 —

166.288 —

e
J

N
H
9d

"
W

I
N
H,CO O
HsCO g

Aokl
MW

100

110

120

130

140

150

160

PPM



{PROTON 64} CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21

SpinWorks 4: RD-363-RE

1.7526 9.163

Me
O M
I\/Iee

—Z

(0]
N
@)
1a

6.9863

50066 =

7.

7.0175 S

e

7. 1.078

7.2532 % ~ 1123
: == .
B = i

7.8989 — ~ 2210

7.9339 1.139

8.1832 . 2.263

8.1874

8.3166

8.3381 ~ 1131

8.3498

8.3708

8.7985

8.8178

1.000

10.1028 — ~ AWW

248

10

PPM



{PROTON 64} CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21

SpinWorks 4: RD-363-RE

7.8687 ——
7.8726
7.8894

7.8933 7
7.9147
7.9339

1.044

1.106

—

i85

Me
O M
Mee

8.3166 — z—
/

(1]
8.3381 — © = 2.263
8.3498 — =z NHO
8.3708 — o
O —
8.7985 — 1.131
8.8178 ——

249

8.0

8.2

8.4

8.6

8.8

PPM




{PROTON 643} CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21

SpinWorks 4: RD-363-RE

7.3012 —

7.3198 —

7.3393 —

7.3606 —
7.3631 —

7.4376 —

7.4573 —

7.4748
7.4769 —=

7.4926 —_
7.4948 —

7.5115 —
7.5154 —

7.5220 —
7.5262 —

7.5838 —

7.5964 —

7.6073 —
7.6117 —

7.6287 —
7.6331 —

11a

[OJ )
e
=
1%0
Z
/ o
CHH
@)
O —

2.471

0.985

1.299

1.437

1.062

1.332

2250

7.56 7.52 7.48 7.44 7.40 7.36 7.3

7.60

PPM 7.64




SpinWorks 4: RD-363-RE

{PROTON 64} CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21

NN N N N N N N N N (o)) (o))
ww w w w N = R o o ©v ©
[e) Y @) w = o [6,] O (0] = O W o
wo O O = w [e)) w N A O O
= Q) w (0] N N [l (o)) ul O w
| N
N
(0]
N
| H
e
Me
O)\O/ﬁMe
Me
11a
/_/_/_/ /
N - =
N = o
N N N
[ w @
I ' I ' I I I ' I I I ' I ' I
PPM 7.36 7.32 7.28 7.24 7.20 7.16 7.12 7.08 7.04 7.00



SpinWorks 4: RD-363-RE

—
o~
=

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrs|

28.328 —

76.682
77.000
77.317 —

P

84.223 —

116.279
116.408
116.982
119.824
120.649
121.093
121.413
123.245
125.429

32040

129.939
131.678
134.450
135.567
135.940
138.287
138.538
138.754
143.012
147.066
150.968

160.700 —

Ll

—Z

e

ACD)
Ao VA

40

80

120

160

PPM



C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21

SpinWorks 4: RD-363-RE

116.279
116.408 —\
116.982 —
119.824

120.649 W
121,093
121413 ——

123.245 —

125.429 —
126.526 —
127.144 —_
127.430 ﬂ

Hmo.wmm\
129939 —/

131.678 —

134.450 —

135.567 —
135.940

138.287 ——
138.538 %
138.754

143.012 —

147.066 —

150.968 —

160.700 —

110

253

120

130

140

ot
it

150

160

PPM




SpinWorks 4: RD-218-rep 1
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SpinWorks 4: RD 218 REP1
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SpinWorks 4: rd-300
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SpinWorks 4: rd-300
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SpinWorks 4: SAB-26
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SpinWorks 4: rd-315
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SpinWorks 4: rd-315
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SpinWorks 4: rd-315
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SpinWorks 4: RD 315
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SpinWorks 4: RD 315
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SpinWorks 4: rd-329-rep-1
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SpinWorks 4: rd-329-rep-1
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SpinWorks 4: rd-329-rep-1
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SpinWorks 4: RD-329
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SpinWorks 4: RD 319
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SpinWorks 4: RD 319
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SpinWorks 4: RD 319
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SpinWorks 4: Rd-285
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SpinWorks 4: Rd-285
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SpinWorks 4: Rd-285
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SpinWorks 4: Rd-285
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SpinWorks 4: rd 285
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SpinWorks 4: rd 285
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SpinWorks 4: rd-323
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SpinWorks 4: rd-323
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SpinWorks 4: rd-323
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SpinWorks 4: RD 323
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SpinWorks 4: RD 323

C13CPD CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 3
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SpinWorks 4: rd-331
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SpinWorks 4: rd-331
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SpinWorks 4: rd-331
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SpinWorks 4: rd-331
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SpinWorks 4: RD 331
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SpinWorks 4: BENZ-T-NO2
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SpinWorks 4: BENZ-T-NO2

1H
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7.8526 —/f
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8.1073 —

8.8120 —
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SpinWorks 4: BENZ-T-NO2
1H

6.8654 —_
6.8716 —
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SpinWorks 4: BENZ-T-NO2
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SpinWorks 4: SAB-73
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SpinWorks 4: SAB-73
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SpinWorks 4: RD 635
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SpinWorks 4: RD 635
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SpinWorks 4: RD 635

1H

6.8551 —_
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7.4773

7.4920

7.5058

7.5096 “

7.5265

75302

0.880

1.153

3.157

1.095

4.314

307

6.90

7.00

7.10

7.20

7.30

7.40

7.50

PPM



SpinWorks 4: RD 635
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SpinWorks 4: SAB-85
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SpinWorks 4: SAB-85
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108.636 ——
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SpinWorks 4: RD 631

1H
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SpinWorks 4: RD 631
1H
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SpinWorks 4: RD 631

1H

6.8272 —
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SpinWorks 4: RD 631
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SpinWorks 4: SAB-86
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SpinWorks 4: SAB-86
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SpinWorks 4: SAB-86
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120.501 ——
120.620 —

120.872 —
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SpinWorks 4: SAB-86
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SpinWorks 4: RD 622

1H
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SpinWorks 4: RD 622

1H
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SpinWorks 4: RD 622

1H
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SpinWorks 4: RD-622

13C
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SpinWorks 4: RD-622

13C

134.463 —
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SpinWorks 4: RD-622

13C
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122.353 —~_
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SpinWorks 4: RD 504
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 11

SpinWorks 4: RD 504
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6.9168 —
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 11

SpinWorks 4: RD 504
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SpinWorks 4: RD 504
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SpinWorks 4: RD 504

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrda
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SpinWorks 4: RD 625 REP 1
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SpinWorks 4: RD 625 REP 1
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SpinWorks 4: RD 625 REP 1
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SpinWorks 4: RD-625

—
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C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu
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C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 31

SpinWorks 4: RD-625
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SpinWorks 4: RD-915

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 26
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SpinWorks 4: RD-915
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 26
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SpinWorks 4: RD-915

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 26
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SpinWorks 4: RD-915
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 26
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SpinWorks 4: RD 915
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C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21

SpinWorks 4: RD 915
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SpinWorks 4: RD 613
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SpinWorks 4: RD 613
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SpinWorks 4: RD 613
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SpinWorks 4: RD 613
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SpinWorks 4: RD 613
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SpinWorks 4: RD 613
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SpinWorks 4: RD 898

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 4
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 4

SpinWorks 4: RD 898
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 4

SpinWorks 4: RD 898
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SpinWorks 4: RD 898
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 4
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SpinWorks 4: RD-2056
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SpinWorks 4: RD 526
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SpinWorks 4: RD 742
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SpinWorks 4: RD 742
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SpinWorks 4: RD-1169
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SpinWorks 4: RD-1169
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SpinWorks 4: RD 1177
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SpinWorks 4: RD 1177
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SpinWorks 4: RD 1177
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SpinWorks 4: RD-1180
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SpinWorks 4: RD-1180
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SpinWorks 4: RD 1171

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 10
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 10

SpinWorks 4: RD 1171
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 10

SpinWorks 4: RD 1171
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SpinWorks 4: RD 1171
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 10
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SpinWorks 4: RD 1171
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SpinWorks 4: RD-1159

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 36
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 36

SpinWorks 4: RD-1159
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 36

SpinWorks 4: RD-1159

7.2283 —

7.2360 —
7.2408 —

7.2482 —
7.2600 —

7.3413 —_
7.3538
7.3595 -\
7.3652
7.3723
7.3759
7.3846
7.3875
7.3930
7.3973
7.4064
7.4091
7.4109

NPEREERERuEE

NN
DD
N -
[@Xe N \8)
[eeRNo &) ]

7.4316 —

7.5812 —

7.5898 —

7.5973 —
7.6011 —

7.6172 —
7.6227 —

7.6332 —
7.6380 —

1.721

4.156

2.786

2.471

4.340

7.56 7.52 7.48 7.44 7.40 7.36 7.32 7.28 7.24
447

7.60

PPM7.64




SpinWorks 4: RD 1159
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SpinWorks 4: RD 1159
C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 14
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SpinWorks 4: RD 659
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SpinWorks 4: RD 659
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SpinWorks 4: RD 659

7.1679 —

7.1866 —

7.2049 —

7.2330 —

7.2532 —
7.2572 —

7.2719 —

7.3561 —

7.3707 —
7.3780 —

7.3869 —
7.3962 —

7.4139 —

7.4302 —

7.4569 —

7.4764 —

7.4952 —

1H

1.009

1.798

5.067
1.437

7.16

7.20

7.24

7.28

7.32

7.36

7.40

7.44

7.48

PPM

452



SpinWorks 4: RD 659

3.8697 —

4.7664 —

1H

2.992

2.034

3.6

453

3.8

4.0

4.2

4.4

4.6

4.8

PPM



SpinWorks 4: RD-659
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SpinWorks 4: RD-659
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SpinWorks 4: RD-643

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 34
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 34

SpinWorks 4: RD-643
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 34

SpinWorks 4: RD-643
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SpinWorks 4: RD-643
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 34
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SpinWorks 4: RD-643

29.036 —

37.153 —

76.702
77.020
77.338 —=

e

108.434
108.493
118.962
120.319
120.442
122.226
122.541
122.865

{25408

~126.529
~N126.591
5129.761
£134.487
€137.197
<140.116
£141.267
©141.407
£148.006
£149.522
~

a

L o

[y
(o)
W
ol
o
e}

C13CPD256 CDCI3 /opt/topspin3.5pl2

40

I
120

I
160

PPM



SpinWorks 4: rd-336a
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SpinWorks 4: rd-336a
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SpinWorks 4: rd-336a
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SpinWorks 4: rd-336a
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SpinWorks 4: RD 336 A

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu
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C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 24

SpinWorks 4: RD 336 A
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SpinWorks 4: RD-713
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SpinWorks 4: RD-713
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SpinWorks 4: RD-713

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 33
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SpinWorks 4: RD-713
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 33
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SpinWorks 4: RD-713
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SpinWorks 4: RD-713

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 3
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SpinWorks 4: RD 641
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SpinWorks 4: RD 641
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SpinWorks 4: RD 641

1H

6.8916 —
6.9043 —

7.1794 — O ©
7.1978 — Zz-0 _ 1.049
©
7.2163 —— O =
o
7.2600
~ =
\ T
w Z
7.3233 —
7.3452 — 5 o84
7.3593
7.3829
7.4090
7.4196
7.4378 — 3.176
7.4572
7.4756
7.5200 L 035
7.5388
7.5689
7.5882 1.167
7.6084

1.007

7.30 7.20 7.10 7.00 6.90
475

7.40

7.50

PPM 7.60



SpinWorks 4: RD-641

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 19

29.038 —

35.459 —

76.682
77.000
77.318 —=

P

108.331
108.417
116.560
118.631
120.276
120.444
121.589
121.605

123.883 —

19988 —

130.524 —
131.690
131.969
134.637
136.209
138.531
139.723
41.170
46.149
48.224

61.265 —

PRANERRN

SRERANEY

1
1
1
1

476

40

80

120

160

PPM



C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 19
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SpinWorks 4: RD-715Re
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SpinWorks 4: RD-715Re
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SpinWorks 4: RD-715Re
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SpinWorks 4: RD-715Re
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SpinWorks 4: RD-715

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 20
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C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 20
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SpinWorks 4: rd-287
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SpinWorks 4: rd-287
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SpinWorks 4: RD 287
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SpinWorks 4: RD 287
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SpinWorks 4: RD 1170

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 5
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SpinWorks 4: RD 1170
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 5

SpinWorks 4: RD 1170
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SpinWorks 4: RD 1170
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 5
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SpinWorks 4: RD 1170
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SpinWorks 4: RD 1170

C13CPD CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 58
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SpinWorks 4: RD 1259

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 31
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SpinWorks 4: RD 1259
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 31
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 31

SpinWorks 4: RD 1259
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SpinWorks 4: RD 1259
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SpinWorks 4: RD 1259
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SpinWorks 4: RD 1259

5pl2/nmrdata nmrsu 31
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 14

SpinWorks 4: RD 1250
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 14

SpinWorks 4: RD 1250
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SpinWorks 4: RD 1250
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 14
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SpinWorks 4: RD 1250
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SpinWorks 4: rd-371
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SpinWorks 4: rd-371
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SpinWorks 4: rd-371
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SpinWorks 4: rd-371
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RD-358
SpinWorks 4: rd-371

C13CPD256 CDCI3 Jopt/topspin3.5pl2/nmrdata nmrsu 26

109.0362 —
109.8548 ——

120.0435 —_
120.3560 ——
121.0054 ——

122.9733 —_
123.4038 —

126.0229
126.1143 ——

7 pe
127. —
127.5248
127.6504

129.8664 ——
130.1141

132.1019 —

137.5301 —

140.5252 —
141.2095 —

149.5598 —

162.6943 —

ot

e n
Nl

I
120

I
130

I
140

I
150

I
160

PPM




RD-358
SpinWorks 4: rd-258
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SpinWorks 4: rd-258
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RD-358
SpinWorks 4: rd-258
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SpinWorks 4: RD 358
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SpinWorks 4: RD 1266
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 31
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SpinWorks 4: RD 1266
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 31
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 31

SpinWorks 4: RD 1266
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SpinWorks 4: RD 1266
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SpinWorks 4: RD 1266

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 34
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SpinWorks 4: rd 1195

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21
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SpinWorks 4: rd 1195
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21

SpinWorks 4: rd 1195

6.9211 —

1.015
6.9416 —
7.0092
70114 —= 0.99
7.0283 .
7.0305 -

2.103

7.3862 —_ 1.260

7.4220 —_

7.4246 — o
— .074

74368 |

7.4387

7.4543

7.4684 —
7.4775 —

74887 — Hi%

7.5004 —_
7.5052 —

521

7.00

7.10

7.20

7.30

7.40

PPM



SpinWorks 4: rd 1195
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21
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SpinWorks 4: rd 1195
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SpinWorks 4: rd 1195

C13CPD256 CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 21
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SpinWorks 4: RD-2028

PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 12
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SpinWorks 4: RD-2028
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PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 12

SpinWorks 4: RD-2028
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SpinWorks 4: RD-2028
PROTON CDCI3 /opt/topspin3.5pl2/nmrdata nmrsu 12
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SpinWorks 4: RD-2028
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Plot 1: Emission spectra of 17¢ in MeCN at 280 nm with the different concentration of
sample solution.
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Plot 2: Plot of emission spectra of 17¢, 18a, 19a in MeCN at 280 nm. The concentration
of all the sample solutions is 7.1 uM.
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UV-Vis absorption (Ama.x (nm)) and emission spectral details of compounds.

Taking an impetus from the general observations that carbazoles are fluorescent compounds and have found
several applications, we have obtained the UV-Vis absorption spectra (Amax (absorption)) of all compounds

given below in Charts Ato N.

UV-Vis absorption (Amax (nm)) value for compounds, 5a = 240, 7a = 244, 7b =241, 7¢c =249, 7d = 247, 7e = 239,
7f =245, 5b = 242, 5¢ = 240, 5d = 241, 5e = 241, 5f = 242, 5g = 241, 5h = 241, 5i = 241, 5j = 239, 5k = 239, 5l =
239, 5m =243, 5n = 241, 50 = 238, 5p = 243, 5q = 240, 5r = 241, 5s = 240, 5t = 240, 5u = 240, 5v = 240, 5w =
239, 5x = 243, by = 241, 5z = 240, 5za = 248, 5zb = 241, 5zc = 242, 5zd = 240, 5ze = 242, 5zf = 242, 5zg = 242,
9a =242, 9b =242,9c =240, 9d =242, 11a =232, 11b =242, 11c = 240, 11d = 241, 11e = 234, 11f =232, 11g =
241, 11h = 240, 11i = 240, 11j = 240, 11k = 240, 111 =240, 11m = 241, 11n = 246, 110 = 240, 11p = 242, 11q =
240, 11r = 240, 11fa = 231, 11fb = 232, 14a = 241, 14b = 243, 14c = 241, 14d = 239, 14e = 240, 14f = 241,14g =
240, 14h = 241, 14i = 240, 16a = 233, 16b = 245, 16¢c = 240, 16d = 243, 16e = 243, 16f = 239, 16g = 237, 16h =
242, 16i = 240, 16j = 239, 16k = 240, 17a =243, 17b = 238, 17c = 237, 17d = 232, 17e = 240, 17f = 236, 17g =

243,18a =243, 18b = 243, 19a = 243, 20a = 240.
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The plot of absorption spectra of compounds, A (absorption) [Charts A-H] (for all cases, the concentration of the solution was 0.01 g/100 mL in

CH4CN).
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The plot of absorption spectra of compounds, Amax (absorption) [Charts |-N] (for all cases, the concentration of the solution was 0.01 g/100 mLin CHsCN).
(Chart O] = Emission spectra of 17c in MeCN at 280 nm with the different concentration of sample solution (Concentration = a: 0.71 pM, b: 1.42 pM, c:
4.2 pM, d: 7.1 pyM). [Chart P] = Plot of emission spectra of 17¢c, 18a, and 19a in MeCN at 280 nm (the concentration of all the sample solutions is 7.1 uM).

Amax (€mission) (nm) at the excitation wavelength of 280 nm = 17c: 443, 18a: 441, 19a: 445.

We have done a preliminary analysis of fluorescence emission of representative biaryl-based carbazole
(Charts O and P). The Charts O is the emission spectra of 17c in MeCN at 280 nm recorded using the
concentrations 0f0.71, 1.42,4.2, and 7.1 uM, respectively. These emission spectra implied that with a relative
increase in the concentration of 17c in MeCN, the intensity of the emission is increasing, and no
intermolecular interaction or quenching is occurring. We observed the emission peaks Amax (emission) (nm) at

the excitation wavelength of 280 nm for 17c = 443, 18a =441, and 19a = 445.
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Preliminary screening of anticancer activities compounds.
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Figures 1 and 2 (in manuscript). Preliminary screening and dose response of compounds 5a,

5b, 51, So, 5p, 5q, Sr, Ss, 5v, 5za, Szc¢ and 5zg in various cell lines.
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b.

Figure 4 (in manuscript). Preliminary screening and dose response of starting
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Figures 4 and 5 (in manuscript). Preliminary screening and dose response of starting
materials in HeLa and HCT 116 cell lines.
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Preliminary screening - MDA MB 231_48 h
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Figure 6 (in manuscript). Preliminary screening and dose response of hit starting materials
in MDA-MB-231, MDA-MB-468 and HEK293T cell lines.
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Preliminary screening - HeLa_48 h
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Figure S1. Preliminary screening of compounds 7a-d, 7f, 9d, in HeLa and HCT 116 cell lines.
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Figure S2. Preliminary screening of compounds 11a-o0, 11q and 11fa, 14a, 14c¢, 14d, 14f, 14g

and 14h in HeLa and HCT 116 cell lines.
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Figure S3. Preliminary screening of compounds 16f, 16h and 16j in HeLa and HCT 116 cell
lines.
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